Introduction
============

Granular cell tumor (GCT) is a benign rare tumor that usually affects the head and neck (most frequent place seems to be the tongue)[@b1-bctt-9-245] and sometimes also appears in the female breast (6%--8% of the GCTs are diagnosed in the breast), and is mostly benign. GCT was first identified in the tongue in 1854 by Weber[@b2-bctt-9-245] and then described in the breast by Abrikossoff.[@b3-bctt-9-245] Initially, GCT was considered to be a myogenic lesion affecting the female breast (myoblastoma).[@b3-bctt-9-245] Actually, it is assumed as a tumor originating from perineural or putative Schwann cells of the peripheral nerves or their precursors that grows in the lobular breast tissue, due to the immunohistochemical features.[@b4-bctt-9-245],[@b5-bctt-9-245] Although most of the GCTs are benign, \<1% of cases, including those of the breasts, are malignant.[@b6-bctt-9-245] Sometimes, GCT can also appear in the pectoral muscle mimicking breast cancer in females.[@b7-bctt-9-245]

GCT of the breast is uncommon (1 GCT in 1000 cases of breast cancer), and it is difficult to identify because it mimics carcinoma clinically and radiologically; this is the reason why it is misdiagnosed. Usually, it appears as a painless rounded nodule and is mobile. This is why it is initially diagnosed as a fibroma or carcinoma. This lesion should be differentiated from carcinoma in order to apply the best treatment option. Some GCTs of the breast have been documented to be coexisting with an ipsilateral infiltrating ductal carcinoma[@b8-bctt-9-245]--[@b10-bctt-9-245] and also as a lesion occurring in mastectomy scars.[@b11-bctt-9-245] The most frequent location is the upper-middle and medial quadrant, and the most frequent positive receptors are S-protein, periodic acid--Schiff (PAS) and diastase.[@b9-bctt-9-245],[@b10-bctt-9-245] It is more common in middle aged, premenopausal, black women and is extremely rare in male patients.[@b3-bctt-9-245]

Case report
===========

The patient a 52-year-old premenopausal woman, was selected from the mammography screening program for breast cancer, and then was requested to do an ultrasonography and a biopsy of the lesion. A written informed consent was provided by the patient to have the case details published. She had a family history of carcinoma, with her father having non-small cell lung cancer and a brother and a sister having colon adenocarcinoma, and a personal history of mucinous borderline ovarian tumor treated in 2013 with laparoscopic-assisted hysterectomy, adnexectomy, and pelvic lymphadenectomy. The patient had also undergone surgery for colon hyperplastic polyps. At that time, the patient was experiencing a perimenopausal syndrome.

Physical examination showed a nodule of 1×1 cm at the left breast, which was hard and mobile, not adherent to deep layers, in the retroareolar region, at the union of lower quadrants. Only one adenopathy was palpable in the axilla and it had a noninfiltrative but a reactive aspect. The right breast and axilla were both normal, without showing signs of disease. Mammography of the screening program for breast cancer showed a nodule in the left breast the Breast Imaging Reporting and Data System, category 3. Ultrasonography confirmed it as a retroareolar solid nodule with a maximum diameter of 11.6 mm ([Figure 1](#f1-bctt-9-245){ref-type="fig"}).

Initially, the mass was considered breast carcinoma and a biopsy was requested to confirm whether it was breast carcinoma or a benign tumor. A biopsy was carried out ([Figure 2](#f2-bctt-9-245){ref-type="fig"}) and a histologic examination ([Figure 3](#f3-bctt-9-245){ref-type="fig"}) of the biopsy suggested GCT, and deferred immunohistochemi-cal examination showed the typical receptors of this tumor ([Table 1](#t1-bctt-9-245){ref-type="table"}). In our case, GCT showed positive immunoreaction to PAS, PAS diastase and S-100, and calretinin and negative immunoreactivity against cytokeratin, estrogen, progesterone receptors, and also to HER2/Neu receptors; also, negative receptors for cytokeratin confirmed the diagnosis of GCT.[@b12-bctt-9-245],[@b13-bctt-9-245]

Finally, a biopsy of a lymph node in the left axilla, followed by a histologic examination showed no signs of malignant cells.

Discussion
==========

In this study, we sought to examine and clarify the differential diagnosis of a 52-year-old female with GCT of the breast and provides a review of the literature about it. Initially, GCT was considered to be a myogenic lesion affecting female breast (myoblastoma),[@b9-bctt-9-245] was actually assumed to be a tumor originating from perineural or putative Schwann cells of the peripheral nerves or their precursors[@b5-bctt-9-245] that grows in the lobular breast tissue, due to the immunohistochemical features. GCT is usually described as a benign tumor since \<1%, including those of the breast, is malignant.[@b10-bctt-9-245] Sometimes, GCT can also appear in the pectoral muscle mimicking breast cancer in females. Mammographically, clinically and by ultrasound scan, this case appeared to be a malignant tumor of the breast, but with the correct histologic examination, it seemed to be a GCT. Excisional biopsy carried out under local anesthesia, and posterior immunohistochemical examination confirmed the diagnosis of GCT.

It is important to differentiate between this tumor and breast carcinoma because although they have similarities in the diagnosis, the treatment approach (in our case under local anesthesia) and prognosis are very different. This case is of interest due to the patient's familial oncologic history and personal history of gynecologic cancer with this rare benign tumor (GCT) and also the special approach of the tumor by local anesthesia. It is interesting to find positive expression of calretinin in these tumors as a new useful marker to differentiate it from others; this has been recently described and has not been used before. Our histopathologic study showed cells with membrane and cytoplasmic granulation with microvesicles, microtubules, and myelin formations ([Figure 3](#f3-bctt-9-245){ref-type="fig"}); these are oval cells with eosinophilic cytoplasm and the nuclei are small, round, located centrally, and some cells may have more than one.

Some studies carried out till date to analyze the reactivity of GCT against calretinin indicate controversial results.[@b13-bctt-9-245]--[@b15-bctt-9-245] Fine and Li suggested interaction between calretinin expression and the squamous epithelium and the tumor cells.[@b15-bctt-9-245] Jiménez-Herrero et al concluded that calretinin is a useful marker for the diagnosis of GCT, due to the existence of an immunostaining intensity gradient when the tumor is close to the squamous epithelium, especially when hyperplasia is present, which is usual in GCT.[@b13-bctt-9-245]

Conclusion
==========

The knowledge of the GCT located in the breast is required for the differential diagnosis with breast carcinoma. It is assumed that the expression of calretinin, a primarily neuronal protein, supports the neural origin or derivation of these lesions; although a non-neural variety may also occur.[@b16-bctt-9-245] Calretinin expression, in addition to S-100 protein, has been found to be a useful diagnostic marker for GCTs.
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![Mammographic and sonographic appearance of the breast.\
**Notes:** (**A**) Mammography of left breast, craniocaudal view, shows a nodule in the upper inner quadrant. (**B**) Ultrasound shows a defined hypoechoic nodule (arrow) with echogenic halo, difficult to differentiate from a malignant breast lesion.](bctt-9-245Fig1){#f1-bctt-9-245}

![Breast biopsy under local anesthesia.\
**Notes:** (**A**) Biopsy of the lesion in the left breast under local anesthesia. (**B**) Macroscopic view of the tumor. Scale bar=1 mm.](bctt-9-245Fig2){#f2-bctt-9-245}

![Histopathologic section of the granular cell tumor in the breast.\
**Notes:** (**A**) Hematoxylin and eosin staining of granular cells in a lobular duct of the breast (arrow; 40× magnification). (**B**) Hematoxylin and eosin staining of the breast tissue showing large polygonal granular cells and cytoplasm and rounded nuclei (arrow; 200× magnification). (**C**) PAS-S100 staining displaying positive activity on the granular cells, highlighting cytoplasmic granularity (arrows; 200× magnification). (**D**) Calretinin staining showing positive activity on the granular cells (arrows) near to the hyperplasic epithelium (200× magnification).\
**Abbreviation:** PAS, periodic acid--Schiff.](bctt-9-245Fig3){#f3-bctt-9-245}

###### 

Immunochemical staining of the granular cell tumor of breast

  Immunohistochemical markers   Immunostaining intensity
  ----------------------------- --------------------------
  S-100                         ++
  PAS                           ++
  PAS diastase                  ++
  Estrogenic receptors          −
  Progesterone receptors        −
  HER2/Neu receptors            −
  Calretinin                    \+
  Cytokeratin                   −

**Note:** (++)=strong, (+)=weak, (−)=negative.

**Abbreviation:** PAS, periodic acid--Schiff.
